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ftfigTRACT OF THE DTSCLOSURE 

An endoscopic surgical ins trxiaent having a handle 
assembly, a body portion, and a tool mechanism in which a 
pivoting handle pivots about a stationary handle to open and 
close the tool mechanism. The instrument includes a 
rotatable body portion, in which a rotation knob is provided 
on the instrument at the stationary handle so that the user 
may rotate the body portion, and consequently the tool 
mechanism, using a single hand. Furthermore, an 
electrocautery connection is provided which is positioned 
out of the line of sight of the surgeon, so that the surgeon 
nay have an unobstructed view to the surgical site. The 
pivoting handle is provided with* a rotatable connection 
point for connecting the slidable rod member to essentially 
eliminate radial deflection of the rod within the outer tube 
during opening and closing of the handles. The tool 
mechanism may include grasping jaws having rounded, 
interdigitating teeth for grasping and securely holding 
tissue or organs for removal through a cannula. 
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ENDOSCOPIC SUHGI g ?^!^ INSTRUMENT 
field of t^he Invention 

The present invention relates to endoscopic surgical 
instruments, and more particularly relates to an endoscopic 
instrument having reciprocating jaw members which pivot in 
response to the opening and closing of a handle member, where the 
movement of the handles is translated through an elongated 
tubular body member to open and close the jaw mechanism. 

The present invention further provides a device in 
which the jaw mechanism may comprise cutting scissor blades, a 
gripping device for holding tissue during surgery, and a grasping 
device for holding surgical needles and the like. The device of 
the present invention may be provided with a rotatable tubular 
body for selectively positioning the angle at which the jaw 
mechanism operates, and provision is also made for the use of 
. electrocautery capabilities to provide fur cauterization at the 
surgical site. 
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RArKGROUND OF THE INVENTION 

in the prior art. various endoscopic surgical 
instruments are /isclose. vhicH utilize generally co»p ex. 

' ^ ^rsA i-iosina handle members and ^aw 
Mechanises, for opening and -^^""^ ^ 

.e».ers to -^^^^^^ .r.e co struction in vKicK a 

Many devices provide an intricate ^^^^^^^ requires 

linXage »echanis» for opening and closing the 3a s q 
„<n„ B»rts while a sliding arrangement is 

numerous moving parts, wnix^ .^-tWates 

many cases causes an unvantea r provided in the 

handle members to accommodate the raai 



15 rod. 



endoscopic devices presently in ^^^ '^^^ -^^ 
.evices having an ^ s.r..s 

mechanism in vhich a ^<^--^l^^;f^;i,,,^^ aisadvantages 
of instruments. However, ^^'^^r obstructs the 
0 in that the connecting mechanism ^^^-^^"^ ^^^.^^ 
view of the surgeon, and the integrity of the devi 
decreased due to loosening of the <^^^^^;^-J':: 
disadvantages are critical due to ^^'^ J^^J" instruments 
endoscopic surgical procedure ""^""^ P";^"'*;, 
^S with tolerances that are carefully 

connections wear, precision is sacrificed, 
usefulness, of the tool is ^^^^^'^If' ' discloses a 

Creenberg. U.S. Patent Ho^ I'^^L^i., shafts 
surgical instrument having a pair of recip. ^^^^^ 
30 Which are provided with a ^ : tool 

the shafts are allowed to rotate t:o p 
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a specific an^le to the handles. The sha.ts slide on top 
each other in response to opening and closing of the 

^r.A *-lose the jaw members of the 

30inc stationary shaft, 

arrangement oC the movable shaft over ^^^-i^, by 

The handle assembly is disengagable from the ^ousmg by 
means of a screw, and the ball ^oint slides ou o the 
socket to remove the handles. This typo of <»«^^"^- 
rbjcct to the disadvantage disclosed above. 
integrity of the device is compromised due to the munber of 

« nLts as veil as to the fact that the ball and 
:::::: -olnt'ls ^nlherently loose connection which will 

^^^-^°"rrn":.Ta::r:o:^:;s^..-^. ^ 

applying devi^ having a stationary handle and ^ Pivo-. 
handle to which an elongated shaft -""^^"•'f^/^; ',^^'- 

::~dU^ 

through the outer tube at the location ^^^^^ 
the stationary handle, radial movement of the ro 
outer tube must be accounted for since the rod is attached 
to the stationary handle at a ,,e 
30 relation to thl.. th. bu.hlng i..»b.r i» n.c.ary 
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stationary handle to accommodate the radial play in the rod 
member during opening and closing of the handles. 

Straub et al., U.S. Patent Ho. 4,590,936, 
discloses a microsurgical instrument having a complex gear 
mechanism for translating movement of the handles to an 
opening and closing movement of the" jaw members. A helical 
slot is provided in a shaft member which allows a pin to 
Bove through the slot to move the jaw members. Furthermore, 
a ball and. soclcet joint is provided in the movable handle to 
connect the movable handle to the inner rod. 

Bauer, U.S. Patent No. 4,128,099, discloses a 
forceps device having an attachment for cauterization which 
conducts current through the outer tube to the jaw 
mechanism. A complex insulation system is provided to 
15 insulate the handle from the shaft, as well as to insulate 
the shaft itself. This device suffers the disadvantage that 
in order to insulate the handle, the rod member is secured 
to an insulating bushing, and a second rod is provided to 
the bushing to connect to the handle members. Furthermore, 
the connection point for the electrical connector is 
positioned in an area which will obstruct the view of the 
surgeon as he looks down the device to a surgical site. 

The novel endoscopic surgical instrument pursuant 
to the present invention obviates the disadvantages 
25 encountered in the prior art and provides a precise 

instrument which is easy to manufacture and efficient to 
use, which eliminates many of the moving parts required by 
prior art devices. The instrument of the present invention 
incorporates many features which are of use to the surgeon 
30- during an operation, while it maintains a lightweight 

construction in an easy to handle device in which all the 
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features .ay be operated with one hand. Furthermore, the 

eatures .re so positioned so as to provide a .axi.u« Une^ 
It sight for the surgeon without obstructing the view to the 
surgical site. 

The present invention provides a novel endoscopic 
surgical device which incorporates many features necessary 
for an endoscopic surgical procedure, and provides a 

, lightweight and easy to use device which «y ?P-»^«^ 

with one - .d. The device is simple to manufacture, and may 
incorporate any one of a series of jaw mechanisms for 
Various surgical procedures. The device is a high prec sio„ 
instrument in which many moving parts . ""^^i;";/^^ 

5 with such a device are eliminated, thus reducing i-^-^^ 
of mechanical failure requiring expensive repair or ultimate 

destruction of the instrument. „^„«.nt 
The endoscopic surgical instrument of the present 

invention essentially consists of a ^^^""^ . 
to elongated body assembly, and a tool /^^"^^^ 
distal end of the body assembly remote from the »»*"'*^« 
assembly. The handle assembly includes a stationary handle 
.nd pivoting handle, whereby the body assembly is attache, 
to the stationary handle assembly and extends therefrom. 
25 The body assembly consists of an outer tubular member and 
inner rod member which coaxially passes within the outer 
tuhular member. The rod member is attached to the p vot n 
handle, while the tube member is secured in a 
manner to the stationary handle. Preferably the outer tb, 
30 is provided with a detent which cooperates with a boss on ^ 
the interior of the stationary handle to loOc the outer tube 
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1 in place. As the pivoting handle moves, the rod »ember 
slidably reciprocates within the outer tube iDember. 

Attached" to a distal end of the body assembly is 
provided the tool »echanis» which opens and closes in 
5 response to movement of the pivoting handle in relation to 
the stationary handle. The tool mechanism may comprise a 
pair of jaw members wherein one or both jaw members open and 
close to perform various endoscopic surgical procedures. 
The jaw mechanism includes, but is not limited to, a scissor 
10 device, a dissecting device, a tissue gripping device, a 
. grasping device and the lilce. In a preferred embodiment 
the jaw mechanism includes two elongated grasping aws which 
include a plurality of teeth adapted to mesh and directly 

inter fit; , j 

,5 in one embodiment the jaw mechanism is secured to 

the outer tubular member by means of a transverse post 
member which serves as a. common pivot point about which both 
jaw members pivot. Each jaw member is provided with a 
camming portion which extends away from the pivot point, and 
20 consists of a cam slot which extends from the pivot point 
into the outer tube. The upper jaw is generally P---^^^ 
with a pair of spaced apart projections, P^^J^^ ""-^ 

a cam slot which transversely overlap each other. The lower 
jaw is also provided with a pair of extensions which are ^ 
25 spaced apart a distance which is less than the space between 
the projections of the upper jaw member so that the lower 
projections pass between the upper projection,. The lower 
projections are also provided with transverse overlapping 
slots which are positioned at an angle to the upper cam 
30 slots. The jaw mechanism is secured to the outer rod 
through the common pivot point. 
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1 . The inner rod ffleaber is provided with a bearing 

surface, which typically comprises a post nember which 
passes through and is engaged within the ca» slots of both 
jew members. As the pivoting handle is moved, the rod 
5 slides through the outer tube and causes the post member to 
bear on the camming slots to pivot the jaw members about the 
common pivot point to open the jaw members. Since the cam 
slots are at an angle to each other, movement of the post 
member through the slots pivots both jaw' members as the post 
10 rides through the slots. As the rod reciprocates, the jaw 
mechanism opens and closes. 

In order to prevent excessive forces from being 
applied to the jaw mechanism, the pivoting handle is. 
provided with a pair of stop members which are positioned 
15 proximate the pivot point which secures the pivoting handle 
to the stationary handle, and about which the pivoting 
handle moves. The upper, or proximal stop member abuts a 
boss within the stationary handle to prevent the jaw 
mechanism from opening too wide, while a distal, or lower 
20 stop member abuts the stationary handle to prevent excessive 
forces from being applied to the jaw mechanism during 
closing. Accordingly, the application of force to the jaw 
mechanism may be regulated during design and manOfacture by 
the interengagement of the stop members on the pivoting 
25 handle with the bosses on the stationary handle. 

A novel feature of the present invention is the 
provision of a second pivot point on the pivoting handle, to 
. which the inner rod member is attached. As the handle 
pivots, the second pivot point rotates to allow the inner 
30 rod to move longitudinally in the outer tube with minimal 
radial deflection. This is an important feature of the 
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1 present invention in that it reduces the radial wear on the 
inner rod and prevents weakening of the structure during 
long tera use. In addition, it allows for a reduction of 
the required internal spacing between the outer tube and the 

5 inner rod to result in a more compact and streanlined 
instrument. Furthermore, unwanted torquing forces are 
eliminated at the pivot point thus minimizing the 
possibility of mechanical breakdown of the instrument at the 
connection between the pivoting handle and the movable inner 

10 rod. 

The present invention may also feature a 
connection port to provide the device with electrocautery 
capabilities. In this embodiment of the invention, a 
connection port is provided, preferably on the stationary 
15 handle on the side of the longitudinal axis opposite the 
finger grip portion. The connection port is positioned at 
an angle to the^ longitudinal axis, which is preferably less 
1-han 30- and in a preferred embodiment is approximately 9' 
to the longitudinal axis, and extends in a direction away 
20 from the body assembly. In this way, the surgeon's line of 
sight is unobstructed and provides a clear view to the 
surgical site. The connection port allows for the 
connection of a suitable jack member to be inserted into the 
device. Electrical connection between the port and the 
25 outer tube is provided by a leaf spring member which extends 
from the port area to the outer tube. The cuter tube is 
provided with elec1:rical insulation, .preferably heat shrink 
tubing, which extends a substantial portion of the length of 
the outer tube. In tnis embodiment, the handle is molded of 
30 plastic material to provide electrical insulation to the 
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It is also contenplated that the electrical port 
connection may be provided adjacent the finger grip of the 
stationary handle, so that the jack nenber extends 
downwardly away fro» the device to insure an unobstructed 
line oC vision for the surgeon. In this case, a leaf spring 
member extends from the port through the stationary handle 
to the outer tube to complete the electrical connection. 

A further feature of the present invention is the 
provision of a rotatable Icnob on the outer tubular member to 
allow the body assembly and the jaw mechanism to rotate to 
position the jaws at desired angles to the longitudinal axis 
during the surgical procedure. Preferably, the rotatable 
knob is secured to the outer tube and positioned in a slot 
which passes through the stationary handle, so that a 
15 surgeon may rotate the knob, and consequently the body 
assembly and jaw mechanism, through the use of his thumb 
while he is holding the stationary handle with his fingers. 
This frees the surgeon's other hand to simultaneously 
operate another instrument during surgery. 
20 Preferably, the rotatable knob is secured to a 

bushing, which in turn is secured to the. outer tube member. 
The bushing is provided with a polygonal cross-section, 
which corresponds to a boss member within the interior of 
the stationary handle. This allows for incremental rotation 
25 of the body assembly and jaw mechanism to desired angles to 
the longitudinal axis. Preferably, the bushing has a 
dodecahedral cross-section. 

In the preferred embodiment, all the above 
features are incorporated into a single endoscopic surgical, 
30 instrument, so that the instrument has electrocautery and 
rotational capabilities. However, the instrument may be 
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constructed without one or more of the features while still 
providing a lightweight precision instrument. 

According to one aspect of the present invention there 
is provided a tool mechanism for an endoscopic surgical 
instrument, the mechanism including a pair of members in opposing 
relation reciprocatingly movable toward and away from each other, 
the members each comprising: a camming portion having a pivot 
hole and a cam slot; a body portion extending from the camming 
portion; and a tissue gripping portion extending from the body 
portion, the gripping portion having a generally triangular 
shape • 

In accordance with another aspect of the present 
invention, there is provided an endoscopic surgical instrument 
comprising: a handle assembly; a housing assembly extending at 
a proximal end from the handle assembly and including an inner 
rod member reciprocatingly slidable within an outer tube member 
in response to movement of the handle assembly; and .a tissue 
gripping mechanism positioned at a distal end of the housing 
•assembly including a pair of jaw members reciprocatingly movable 
between open and closed positions in response to movement of the 
inner rod and the handle assembly; wherein each of the jaw 
members of the gripping mechanism includes a triangular shaped 
gripping portion having means for enhancing gripping of the 
tissue therebetween. 

In accordance with a further aspect of the present 
invention there is provided an endoscopic surgical instrument 
having a handle mechanism, a housing assembly extending at a 
first end from the handle mechanism, the housing assembly 
including an inner rod reciprocatingly slidable in an outer tube 
in response to movement of the handle mechanism, and a jaw 
mechanism extending from the housing assembly at a second end and 
being movable between open and closed positions in response to 
movement of the inner rod, the jaw mechanism comprising: a pair 
of tissue gripping members in opposed relation, the gripping 
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members having a generally triangular shape and including means 
for enhancing gripping of tissue therebetween. 

In a further aspect of the present invention there is 
provided an endoscopic surgical instrument in which all of the 
features may be used by a surgeon with one hand. 

In another aspect of . the present invention there is 
provided a lightweight endoscopic surgical instrument which 
provides a clear line of sight for a surgeon during a surgical 
procedure. 

Yet a further aspect of the present invention provides 
an endoscopic surgical instrument which prevents the application 
of excessive forces to the working tool mechanism to prevent 
damage to the instrument, whether the tool mechanism is being 
opened or closed. 

Still a further aspect of the present invention 
provides an endoscopic surgical instrument in which tolerances 
between the inner si idable rod member which operates the jaws ar.d 
the outer tubular member which holds the jaw mechanism are such 
that there is little or no radial deflection of the rod during 
longitudinal movement through the tube. 

A still further aspect of the present invention 
provides an endoscopic surgical instrument having a handle 
assembly in which a first pivot point is provided for pivoting 
the movable handle about the stationary handle and a second pivot 
point is provided which connects the movable rod member to the 
pivoting handle which allows for rotation of the second pivot 
point to prevent radial deflection of the rod during longitudinal 
movement. 

Yet another aspect of the present invention provides 
an endoscopic surgical instrument having electrocautery 
capabilities in which the connection port for an electrical jack 
member is out of the line of sight of the surgeon during use. 

Another aspect of the present invention provides an 
endoscopic surgical instrument having a rotatable body member and 
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jaw mechanism in which the rotation may be accomplished by the 
surgeon while using one hand. 

A further aspect of the present invention provides an 
endoscopic instrument particularly suited to grasp and securely 
hold a gallbladder. 

In yet another aspect of the present invention there 
is provided an endoscopic instrument ard a tool mechanism for use 
with that instrument which is particularly suited to grasp and 
securely hold lung tissue. 

Another aspect of the present invention provides an 
endoscopic surgical instrument having all the features above 
including a rotatable body assembly and jaw mechanism, 
electrocautery capabilities, and a rotatable pivot point for 
connecting the inner rod to the pivot handle to prevent radial 
deflection of the rod during longitudinal movement. 

BRIEF DESCR TPTTOW OF THE DRAWINGS 

The foregoing objects and other features of the 
invention will become more readily apparent and may be understood 
by referring to the following detailed description of an 
illustrative embodinent of the endoscopic 
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1 surgical instrument, taken in conjunction with the 
accompanying drawings, in which: 

Fig. 1 illustrates a perspective view of an 
endoscopic surgical instrument in partial cutaway according 

5 to the present invention; 

Fig. 2 illustrates an exploded perspective view of 
• a handle of an endoscopic surgical instrument according to 
the present invention; . 
Fig.- 3 illustrates a side cutaway viev of an. 
10 alternate embodiment of an endoscopic surgical instrument 
according to the present invention; 

Fig. 4 illustrates a side cutaway view of a second 
alternate embodiment of an endoscopic surgical instrument 
according to the present invention; 
15 Fig. 5 illustrates a side cutaway view of a handle 

of a preferred embodiment of an endoscopic surgical 
instrument according to the present invention; 

Fig. «A shows a top cutaway view of the tool 
mechanism of an endoscopic surgical instrument according to 

20 the present invention; . ^x. 

Fig. 6B illustrates a side cutaway view of the 
tool mechanism of Fig. 6X of an endoscopic surgical 
instrument according to the present invention; 

Fig. 7 illustrates an exploded perspective view of 
25 an alternate tool mechanism of an endoscopic surgical 
instrument according to the present invention; 

Fig. 8A illustrates a plan view of the upper 
member of a dissector mechanism for use with an endoscopic 
surgical instrument according to the present invention; 

30 
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, Fig. 8B illustrates a plan view of a bottom aember 

of a dissector »echanisia for use with an endoscopic surgical 
instrument according to the present invention; 

Fig. 9 illustrates a partial cutaway side view of 

5 the dissector mechanism of Figs. 8A and 8B ''"-^^Y;^^^ 
end of an endoscopic surgical instrument according to the 

present invention; 

Fig. lOX illustrates a plan view of an upper 
member of a molded plastic grasper mechanism; 
,0 Fig. lOB illustrates a plan view of a bottom 

member of a molded plastic grasper mechanism; 

Fig. IOC illustrates a side view of a member of a 

arasper mechanism; . 

• Fig. lOD illustrates a plan view of an upper 

15 grasper member constructed of metal; 

Fig. lOE illustrates a plan view or a 
member of a grasper mechanism constructed ^^^^J 

Fig. m illustrates a side view of a housing 
.ember of an endoscopic surgical instrument according to 
.0 present invenUon; ^^^^^^^^ ^ ^^^^ 

unes ... of ng. of ^^^-^^i:::^:^ z!::^ 

_.al :rj;::tial cutawa. view 

25 of a rotator Icnob for use in an endoscopic surgical 

instrument of the present invention; ^^^^^^^^^ 
Fig. 12B illustrates a front view 

knob of Fig. 12 A; Vnt*uav view 

Fig. 13A illustrates a side partial cutaway vie 

30 of a bushing member for use in an endoscopic surgical 
instrument according to the present invention; 
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^ ^ - . f-rant. view ot the bushing 
Fig. 13B illustrates a front vxew 

°' "ng. X.A illustrates a side view ot a pivot 

hushing J use with an" endoscopic surgical instru-ent 
_...g .... the pivot 

hushing o^;^^^ ^^^^^^ ^ ,,,, .,ew o. an open 
.cis.or .ech!nis» in accordance with th. present invention 

wherein only one jaw . ^^^^ the scissor 

Fig. 15B illustrates a side view oi 

r-ta isx in the closed position; 
mechanism of Fig. 15X m w cross-section 
r<« ISC illustrates a top view in 

» „.p.«i,.i,! o. t.. - ::rr: r-'.- 

section X-A of Fig. 19A; a^-asoer 
rig. 20 illustrates a side view o£ the grasper 
with the enbodiment shown in Figs. 
30 mechanism in accordance with tne emo 
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Fig. 21 illustrates a plan view of the grasper 

nechanism shown in Fig. 20; 

Fig. 22 illustrates a perspective view of an 
endoscopic surgical instrument employing a grasping tool 
endoscopic s ^ w-iaina lung tissue in accordance 

mechanism for grasping and holding lung 

with the present invention; 

Fig. 23 illustrates an exploded perspective view 

•of the grasping tool mechanism of Fig. 22; 

Fig. 24 illustrates a side plan view of the 
arasDinq tool mechanism of Fig. 22; and 

grasping ^uustrate a top plan view of 

the upper grasping memher and a top plan view of the lower 
grasping member, respectively, of the grasping tool 
mechanism of Fig* 22. 

Referring now in specific aetaix v 
in Which liKe reference numbers identify ^i""" ^ 

identical elements. Fig. 1 illustrates an -^-^^^f ^1^"^" 
laentA^aj. ,a Tn its simplest form, 

endoscopic surgical instrument 10. In ^^^^^^^ 
the device comprises a handle assembly 12 whi^ ^^^ending 
a stationary handle 14 and a pivoting J^"^"''"' 
,rom the handle assembly is a body portion 18 which 
comprises an outer tubular member " ^^J^^^f f.^^.^hip. 
; slidable inner rod member 22 passes in coaxial rel 

The outer tube 20 is secured to the -^-^^^^^^^^""/'^"U 

. tool mechanism 28, which essentially consists of a lower 
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1 jaw member 30A and an upper jaw menber 30B. The tool 

mechanism is connected to the body portion 18 at pivot point 
32 and moves in a reciprocating manner about pivot point 32 
through the provision of linkage mechanism 34. Linkage 

S mechanism 34 will be described in greater detail below. 

In use, as pivoting handle 16 pivots about pivot 
point 24 in relation to stationary handle 14, inner rod 22 
reciprocatingly slides within outer tube 20 in response to 
the push or pull force at connection point 26. The function 

10 of connection point 26 will be described in greater detail 
below. 

AS rod 22 slides within tube 20, the linkage 
mechanism 34 is actuated to pivot jaw members 30A and 30B 
about pivot point 32 to open and close the members. Jaw 
15 members 30A and 3 OB may comprise scissors, dissecting jaws, 
or a grasping mechanism, or any other tool mechanism 
required for specific surgical procedures. 

AS best seen in Fig. 2, pivoting handle 16 is . 
provided with a pair of stop members 36A and 36B which 
20 cooperate with boss members 38A and 38B, respectively, to 
limit the rotational movement about pivot point 24 of the 
pivoting handle 16. The stop members are positioned on 
opposite sides of pivot point 24 so that when pivoting 
handle 16 is moved away from stationary handle 14, proximal 
25 stop 36A contacts boss 38A to limit the actual rotation of 
handle 16. When handle 16 is moved towards handle 14, 
distal stop 36B contacts boss 38B to limit the rotation of 
handle 16 in that direction. The stop members are provided 
to prevent the application of excessive forces. on the tool 
30 mechanism during opening and closing of the surgical 

instrument. In this manner, the possibility of damage or 
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1 destruction of the' tool »echanism is greatly reduced or 
eliminated. 

Turning now to Fig. 3, Fig. 3 illustrates a first 
alternate embodiment lOA of the endoscopic surgical 
. 5 instrument of the present invention. Instrument lOA is 
similar to instrument 10 except for the provision of an 
electrocautery connection to allow for cauterization of 
tissue at the surgical site during the surgical procedure. 
Stationary handle 14 is provided with a connection port 42 
10 for the reception of an electrical jack member (not shown) 
for providing the necessary current to the tool. A leaf 
spring 44 electrically connects port 42 with outer tube 
„ember 20 which carries the electric current to the tool 
mechanism at the surgical site. The leaf spring is provided 
15 with a connection member 46 at the port 42 and a connection 
member U at the outer tube. The connection members ^ 
essentially rely on the resiliency of the material which 
comprises the leaf spring, but of course may be any 
conventional electrical connection. 
20 AS the electrical charge is applied to the outer 

tube, it conducts along the outer tube to the tool 
mechanism, which in this instance is preferably a scissor 
device SO or other tool mechanism such as cautery hooks, 
forceps, or the like. In order to protect the ^-J-" -»^« 
25 is using the device from electrical shock, the ^--iX.is 
preferably constructed of a rigid plastic material which 
renders the device lightweight and electrically insulated 
in order to prevent electrical shock during use. 
an insulation member 40 is provided on outer ^^'^^ 
30 insulation member preferably consisting of heat shrink 
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1 tubing. Heat shrink tubing 40 passes into stationary handle 
14 to prevent the possibility of electric shock. 

VJhile connection port 42 is shown as being 
attached to stationary handle 14 at the finger grip, it is 
5 also contemplated to position the connection port on top of 
the handle as shown and described below in relation to Fig. 
5 The positioning of the connection port in the present 
invention is such so as to provide the surgeon with an 
unobstructed line of sight down body nember 18 to view the 
10 surgical site at the tool siechanisin 28. 

Fig. 4 illustrates a preferred embodinient of the 
invention, in which the instrument lOB is provided with the 
electrocautery feature as well as having provisions for a 
rotatable body portion 18. As seen in Fig. 4, a slot 54 is 
15 provided in stationary handle member 14 which passes 

completely through the handle member. Positioned within the 
slot 54 is a rotatable knob 52 which is fixedly secured to 
outer tube 20 through the provision of a bushing member 56. 
The rotatable knob 52 and bushing member 56 will be 
20 described in greater detail below. 

Also as best seen in Fig. 4, inner rod member 22 
is connected to pivoting handle 16 through the provision of 
a rotational bushing 58. Bushing 58 pivots during movement 
of pivoting handle 16 so that as rod member 22 is 
25 r.^ciprocated within tube 30, the bushing member 58 rotates 
to ninimize or eliminate any radial movement of rod 22, to 
.i:.sure that rod 22 moves in a longitudinal direction only. 
This alleviates excessive torquing forces on rod member 22 
as well as unwanted excessive forces at the connection point 
30 26 to prevent damage to the handle or the inner rod member 
22. Another feature provided by this rotational bushing 
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„e«a,er 58. is that by greatly reducing or eliminating radial 
»ove»ent of rod =eaber 22, exact tolerances »'«^-- 
outer tube-20 and the inner rod »en^er 22 may be -"ntained. 
so that less spacing is rec^ired and the instrument may be 
,ade in a smaller size than conventional endoscopic 
instruments. In addition, by greatly "'^-""V^/ 

eliminating the radial -"-/^ -^/^r "tional 
instrument is greatly enhanced. The features 
bushing me«*er 58 will be described in greater 

Turning now to Fig. 5. stationary 
,i.ting handle 1. are ^Z^r 

» lockinq mechanism 64A and 64B. ng- ^ ^ ^ . *. 

a locjcxng the oref erred embodiment 

14A in a side cutaway view, and is the pret 

^ - is clearly seen in this view, 

of the present invention. As clear ly 

: L^r »x .nd handle "''"^^f 

pivot point t. so th.t duri», op..in, .nd 
LndU .ss«*ly. P"«i»l ""T" 
to Xi.it rot.tion o. P'-"- -J/, ""d to».rds 
stationary h.»dlo H». «... tandles .o 

0 O.O. oti.ot. stop .o.^r »B f «„ri 

limit rotation in that direction. LocXing m 

„, .tiii..d to ° ic. - 

loction. durin, th. op.nin, '"^ = °/i".'^,^„^n „4 .ores 
co»r.. .U-s «r «,» '""f/;,;;;.;"!: i„tr«..nt. 
15 on th. tool wchsnlsm .t th. disl.l .nd 

,.„dl. l.» is Providsd vlth . Slot 54 .hleh 
.ccepts tn. rot.t..io .no. 5=. "-^"^-/J, "v 

" Tz::^:^^— - rdtrn^^-uo.. .r 
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the lncr»ent.l r.t.tl«» ot th. l»dy portion '"^ . 
clt^e-tl, th. tool „oh.,,ls. " to P==it.o» the tool 

^..z.. et .„io»» poute - --:;-/:::;.r„t 
^hi rpo.... ^^^^ 

^shl., 56. Preterebl,, ..oh .t„otur. " 

Uo.tion o. th. .l.ot,io.I PO« «, th.t '-^-j;^^ - 

axis of the instrument formed by the oooy p 

„ ,„.„hi, -'"r r,:: ir.; . :t po^i". 

, line of sight down the longitudinal axis or 

of a leaf spring member held in tracK « 

3ac)c (not Shown) with the outer tube member as 

Figs. 6A and 6B illustrate the tool mechanism 
vhich consists Of, for example ; . 
including scissor blades 72 and 74. I" ^^^^ 
housing member 66 is attached to outer tube "J^^^J^^^ 
mechanism is attached to housing member 66. Housing m 
I « is Shown in detail in Figs. IIA and IIB, n which a 
radial hole 67 is provided to accept pivot p n 68 to allow 
the tool mechanism to pivot about pin 68 

Closing. Housing member 66 is provided with a ^^^'^'^'^J' 
slot 70 Which allows the jaw members which ""f 
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AS also shown in Fig. 6A, stiffening members 75 
«y be provided on scissor blades 72 and 74 which reinforce 
the blades and add strength to the blades "iffenxng 
.embers 75 allow for a very thin "'Z;^ 
5 and 74. particularly at the distal end 77. 

member 75 may comprise a detent or ^^^'^'^^^^^^^'^f ^" 
vhose addition to blades 72 and 74 bias the blades towards 
each other to enhance the shearing function of 
AS the blades are made thinner, the res l.ency the blade 
,0 material, preferably stainless steel, f f /J/^^^',^; 
.etal. tends to decrease, and the provision of stiffening 
membe;s 75 urges the blades 72 and 74 toward e-h oUe. to 
maintain the efficiency of the cutting action. It xs^also 
contemplated that stiffening members 75 may compr se a buxlt 
,5 up region of material, or a layer of material fastened to 
the blades by adhesives. solder, or t*)^^^^;' 

• AS best seen in Fig. 6B. scxssor blades 72 and 74 

«e Shown in the open -^^^ ^^^t .^^ ti^^^^^^^^^^ 
(not shown) are in the open position, i.e., p 
20 16 is moved away from stationary handle 14. 

AS the handles move, inner rod member 22 slides . 
through outer tube 20 towards ^aw "'^^^^^ 
ng. SB. scissor blades 72 and 74 are P;;;/-^^^^^^ 
Slots 7S and 7S which slots -'P ;;;:'^ "J p.^t 
25 is attached to inner rod 22. As rod 22 ^ 
80 slides within cam slots 76 and 78 to P^^^* " 

.bout stationary pivot pin ^e Mades 

blades. When the blades open, t»»«J»^\;\^ 
pass through slot 70 in housing member 66 to 
30 blades to open. 
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«hen handle »c»bers 14 and 16 are drawn toward 
each other, inner rod 22 slides away fro« the jaw »«»»-^« 
and draws bearing post 80 towards the »>"<*l«/"«!"^;^ 
this occurs, bearing post 80 slides in cam slots 76 and 78 
to draw the blades closed. , j ^ 

Turning to Fig. 7, Fig. 1 illustrates an exploded 
perspective view of a dissector device which »ay comprise 
tool »echanis» 28. In this embodiment, outer tube 20 .s 
provided with a slot 21 which .Hows for the opening and 
closing of the dissector members. In this embodiment, 
housing member 66 is eliminated. 

The dissector members 82 and 84 are provided with 
a cam slot arrangement similar to the device illustrated in 
Fig. 6B. cam slot 86 is provided on upper dissector member 
15 82. and cam slot 88 is provided on lower dissector member 
84. in this embodiment, inner rod 22 is positioned within 

outer tube 20, while dissector members 82 and 84 are 
pivotably secured to outer tube 20 by means of pivot pin 68 
Lich passes through hole 69 in tube 20. Rod 22 "-"^ 
to the cam slot arrangement through the provision of bearing 
post member 90. As rod member 22 is slid forward within 
tube 20. bearing post 90 slides in cam slots 86 and 88 to 
pivot the dissector members about pivot point 68 to open the 
members, and when the rod member 22 is slid away from the 
25 dissector mechanism, post 90 slides in cam slots 86 and 88 
away from the dissector mechanism to draw the dissector 
members 82 and 84 into a closed position, as best seen in 

AS also seen in Fig. 9. as the jaws close, the 
distal tips of the jaw members 82 and 84 contact each other 
before the ends nearest the pivot point contact each other. 
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^ .™le ol th.n 6- 1. ..i«.in<ia this point, .nd 

to .1X=- ..^ pro,»ssive .PpU=.ti» 

'nrs' in;. .B ii>»-.te the P.e.«r.. 

0 projections 94 and 96, on whicn ca 

dissector mechanism to open and close 
formed, allow the dissector m spacing between 

without interfering with "'^V linrhetLen projections 
projections fn pro er.iL^.. 

se, such that P-^-^J^-^;;^ , the projections 

roVss rsirt:: tu^e . to anow the 

..sector mech.nism^ to .en and close._ ^ 

mechanism which ma. .e used as ^^^^^ZZ 
20 endoscopic surgical instrument of the P"""^ 

Pigs. lOA and XOB illustrate a ""^"^^^^/J^^/^,,,!, 
.emhers 100 and .02 which are provided 

facilitate - --^^ -^7^ 1-dy portions 100 
embodiment shown in Figs. lOA ^ ' „^terial 
25 .nd 102 are preferably ""^^'^'^^/^/J ^./.'^^^^ As best 

...h is ..tegran ^1:^:^ .bout which 
seen in Fig. IOC. a post » projection 106 is 

the members 100 ^-^ H^ -\:^lt'o. hell 109 so that the 
provided with cam slot J ^ ,i,nar to 

30 grasping mechanism may be oper- ea i 
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that previously described above in connection with the 

that previous , dissector mechanism. 

scissor mechanism ^^^//ttHstrate the grasping 

Figs. lOD vhere the entire 

mechanism of Figs. lOA ^^'^^^^^ ,,.i„iess steel. 

mechanism is constructed otr^^.X'^ ^ ..^^^otics 112 and 
titanium, cast ^^^^'^^^ ^^^^'^X that described above 
114 cooperate in a manner .^^^ are spaced 

.or the dissector «^-^«' f "t/^ti: , t^ections 114 so 
,„ater than the 1« during 

that projections 114 may pass 

opening and closing ^ -^^'/t^ril i» 

^„ing now to Figs^ 2 ^^^^^^^ ^^^^^ 

illustrated the ' statable body portion 
Which are used in ^^^^^l^^^l^^TJ^^^^^^ — 
to rotate the body P^'^^*'" ''""''"^.i^ed with ridges 116 to 
knob 52 is preferably Xnuriea *- _ ^ 

or 

allow for easy manipulation by ^^^/JJ^;^,,,,^ 
.infers. Kotatable ^^[^r^^^,^ member 56 to 
includes a ' illustrates the bushing member 

) pass therethrough. Fig. "'^ " ^j,,^ it is 

as having a polygonal .o.perate with 

provided with a series of faces i pushing extends 

, faces 125 on the rotat.ble bushing. 

outwardly from rotatable Xnob 52 see Fig. 4 .^^ ^^^^^^^ 
5 cooperate with boss structure 57 position the 

incremental rotation of the body -J^/./^.^i axis, 

tool mechanism at various points along th 
ng. 13B best illustrates ^^l^;^^^^; tube 20. 
connection and securement of ^^'^ ''"f „ secure the 
30 BOSS 124 fits into a groove or slot in tube 20 ^^^^ 
bushing and rotatable Xnob to outer tube 20. ^ 
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1 contenplated that bushing 56 and rotatable Jcnob 52 are 

constructed as a single integral unit. Knob 52 and bushing 
56 are preferably constructed of plastic, so that insulation 
is provided during use of the electrocautery feature. 

5 The positioning of the rotatable knob on the 

stationary handle allows the isurgeon to use the endoscopic 
surgical instruaent lOB with one hand, so that as the 
surgeon is holding^the device hs may rotate the knob with 
his thumb while keeping his other hand free to control the 

10 surgical procedure. 

As the knob is rotated, the outer tube is rotated 
which in turn rotates pivot point 68, which consequently 
rotates the tool mechanism. Rotation of the tool mechanism 
causes rotation of the inner rod 22, which is accomplished 
IS within pivot bushing 58. Pivot bushing 58 is best 

illustrated in Figs. 14A and 14B and comprises a pair of 
discs 128 each having a post member 130 and a hole 132 
formed therein for interengaging the discs with each other. 
Groove 134 is provided with a notch portion 136 which 
20 accepts the end of rod member 22 which is formed with a 

corresponding notch. This notch secures rod 22 in place for 
longitudinal movement, while at the same time allowing for 
rotational movement. As stated above, as handle member 16 
pivots, bushing 58 rotates to greatly reduce or eliminate 
25 radial deflection of the rod member within the tube. This 
alleviates the torquing forces on the rod and minimizes 
damage to the device after extended use. 

Figs. 15A and 15B illustrate a further embodiment 
of the tool mechanism in accordance with the present 
30 invention. 
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Stationary scissors blade 140 is attached to 
movable scissors blade 142 about transverse stationary pivot 
pin 144. This transverse pin 144 is attached to housing 
„e»ber 66 through radial hole 67 as discussed above (see 
; Figs, m and IIB). The present scissors e»bod«ent 

utilizes a Shearing »otion of blades 140 and 142 in order to 
separate tissue. Arcuate cutting surfaces. 146 and 148 
respectively, , are forced on opposed --^^"^'^'^^^^^ "^^^ " 
distal ends of blades 140 and 142 to better facilitate the 
0 Shearing cutting action. In a particularly advantageous 

e»b6di»e„t, a spring vasher 150, see Fig. 15C is P"vxded ^ 
to urge movable blade 142 against stationary blade 140 The 
urging force providing a better cutting action as the blades 
140 and 142 shear against each other. 
5 A transverse bearing post 152 is attached to inner 

rod 22 and adapted for reciprocal longitudinal motion within 
outer tube 20. A longitudinal slot 154 is provided in a 
proximal end of stationary blade 140 in an area proximal to 
and in longitudinal alignment with transverse pivot pin 144. 
20 Bearing post 152 interfits with slot 154 for 

motion therein and serves to prevent pivotal motion of blade 

140 about pivot pin 144. , 

An arcuate cam slot 156 is provided in a proximal 
- end of movable blade 142 in an area proximal to transverse 

25 pivot pin 144. Bearing post 152 interfits within arcuate 

cam slot 156 and serves to translate the longitudinal motion 
of inner rod 22 relative to outer tube 20 into pivotal 
motion of blade 142 about pivot pin 144. Thus, in the 
embodiment shown in Figs. 15A and 15B, as transverse bear 

30 post 152 moves distally from its proximal position, blade 
142 is cammed open relative to blade 140 which remains in 
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the same longitudinal plane as rod 22. Correspondingly. 
proxi»al motion of rod 22 causes bear post 152 to ca» blade 
142 to a closed position as shown in Fig. 15B. 

This e!bodi»ent is directed to a shearing scissors 
^echanis.. however, other »echanis.s such as for example, 
graspers, dissectors, clamps etc. are contemplated ^ 
Figs. 16 through 21 illustrate additional unique 
embodiments of grasping mechanisms which may ^« " ^^''^ 

mechanisms on the endoscopic surgical i-trume-t descr..ed 
10 above. Tbe=-e embodiments are particularly suited for 
grasping and securely holding a gallbladder or other 

similarly sized piece of tissue or organ as xt is 
similarly sizea p through a cannula 

repositioned within or removed from a body mr g ^ 
or fne lilce. The handle assembly 12 and body portion 18 of 
IsremLodiments may be the same as previously — ibed 
rrregard to other embodiments. These embodiments of the 

instrument may indud .- a ^^^^l^rTsZ^Vl'^i^ir^.^^^. as 
alternatively, the housing member 66 may ce 
described earlier in connection with other 

■ in the embodiment of Fig- 16, the grasping Daws 
162 164 are elongated to provide a relatively wide opening 
the jaws are separated, thus facilitating passage of a 
.Xlbladder or similar tissue therebetween for ^^Z Z'^ , 
• The grasping iaws 162 and 164 are P^^ided with 
cam slot arrangement on a proximal end thereof similar to 

the devices previously illustrated. Cam slots 166 and 168 
the devices pre i ^^^^^ grasping 
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through the provision of ^'"""'^ post 170 

.e.ber « slides forward ^^^^^^ ^^^^^^ ..^pin, jews 
„oves in cam slots 166 and ^.^s. The reverse motion 

.bout pivot point 68 to open the oaws. ^^^^^^ 

^..s the grasping jaws "^ -/J vhen the 

The included ^-'^'^ZTisV^TJ^^^^ ^"^^^ " "'^ 

instrument is assembled xs P«^« ^ ^i^e opening between 
.bout BO. to provide an appropr U ^^^^^^^^^^ 
the jaws vhen separated, yet r ^^^^^^ ^^^^^^ 

distance which the projections 174 ana 

Shaft When the jaws are '"^^^ "^/"f^;^, ..^^ jaw 

.1 the P=l"t ol initl.l confct to .llo» 

As best seen in rxg** * ^ii^vaVo 
^ . .i»cU«n its ^i-- « ^ 

,„spl„, .nd holdin, tlssu, -"^/^^Sde serr.ti.ns 

t, L .„ t«.»,. 

.0 „p..,tlo».d vithln or '^^^ ";Vx;n,.t. op.nl., .lo», 
cnnul.. 'Kovii .s • •.r.gl«. o""5 
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the longitudinal axis o£ the jaw »en>bers. one of ordinary 
skill in the art vill appreciate that one or more openings 
of any shape »ay be provided to allow fluid removal and/or 

accommodate tissue. 

5 projections 174 and 176 cooperate in a manner 

similar to that described vith respect to the previously 
described grasper and dissector devices, that is, 
: o tils 17^ are spaced greater than the -i-ance between 
Loiections 174 so that projections 174 may pass between 

0 Trojections 17. during opening and closing of the grasping 

Stabilizing means such as a torsion spring (not 
shown) may be used to remove any torsional play or wobble 
rhirh migit be encountered in the elongated jaw members. 
,5 Figs. 19A to 21 show another embodiment of a 

w »=™ ««rticularly suited for grasping and 
grasper mechanism particularly removed from a 

securely holding tissue or organs as they are rem 
secuiex, ^ „^ the like. The grasping jaws 182, 

„c„ ^.v. .nl, »"» -"^'^ Mdl.l.n.U,. 
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.n,Xes o. tne teetH and -respon o « ....^y ^^^^ 

between the teeth will be l^^l'^^^l'^l^ aLntageously 
The pitch Of the sides of ^^^^t ^^i",, J„ imaginary line 

„n.e .etveen ^-o.. ^OJ .r^^o.t ^^^^^^ 
S normal to the gripping surface . ^^^^^^^^.^^ 

passing through the apex of the too 

pitch of the teeth ranges from about 25 

provide «axiBU» gripping . „^ ^gs, 19A-21 

The teeth 198 in « gripped. 
>0 are rounded to prevent trauma to the ti^ ^^^^ ^^^^^ 

The teeth on ^"^^^"^j^VaUeys between the teeth are also 
grasping jaw 184 and the ^.^^ i82. 184 will 

rounded. Thus the teeth on the graspxng 3 

„esh and directly ^TJt one tooth »ay 

15 position as best seen ' ' x97 forced 

advantageously be ^^f;;^/.,l,,,ate gripping at the 

in grasping jaws 182 and 184 to faci 

tip of the jaws. arasoing nembers 182 

The corners and edges of the graspxng 

20 and 184 »ay also be rounded to prevent damage 
being gripped or surrounding tissue. ^ 

opening 1.7 ^^J-^tf, Va - -"^^^ the jaw 
and 184 to allow tissue ^ "^^^ '^/^.....te atraumatic 
»e»bers, if necessary, to further facillta 

25 grasping and secure holding of ^^ "-'^^'j illustrated 
Turning now to Figs. 22-25, tne 
,„ endoscopic l»n, cU.P i~t - f r^^^^^^^ 

surgical procedure. Instrumenc handle 304 

30 handle assembly 302 which includes ^ ^^^^'^^^l^^,^,,, ,,at 
and a »ovable handle 306. However, it is conte p 
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,„e .>v be »o».ble it Secured 
to handle assembly 302 is a jf 
.„ outer tube 338 through which - i-"/;^^ 
shown) reciprocating ly sliae -taiiar to that 

.ovable handle 306. Body -"-^^Z J/'//^^, 3,,, ,3se»bly 
described above in reference to Figs 

30S terminates in -^'^^J^^^l^ includes a rotatable 
Handle ^^^^^^^^ ''^J^^^^ 308 to orient the tool 
knob 318 for rotating body ""^"^ ^ ^^^chet mechanism 

a .echanism 310 at a opening and 

320 may also be ^-^^^^^^^^^ ^'^^ consequently the tool 
Closing the handle ^"3,0 .„d handle assembly 

mechanism 310. Ratchet ""^^.^.^ „.s. Serial 

303 are disclosed in ^^^^^i:::'::::: incorporated 
15 765.993, filed September 26, 

herein by 3,, .^.p^ises a lung grasping or 

Tool mechanism 310 c ^ ^ folding soft 

clamping mechanism for 9"^^^"' ^^^^^^^ mechanism 310 

and delicate tissue such "^7%^^. „tingly movable jaw 
20 essentially comprises * P-i'^ ^aw member 

members '^"^^^t", ".....ed to body assembly 30B by 

316 Tool mechanisn 310 is ^ 

piv^t pin 312 in a f;';/rsping and holding of 

in order to facilitate the g P 

25 e-::icate tissue such as ^^^^ ^^^^^''XJ^ 330, which 

have a widened "^--^-^ fafd 12 millimeters. ..ch 
preferably has a width vhich includes a 

iaw member includes a camming ,,co»nodates pivot 

cam Slot 32. and a pivot hole 326 whi ^^^^^ 
30 pin 312. It is best seen in Fig. 2 . P ^^perate 
Alignment and cam slots 324 overlap 
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vitn a linxage ,echanis» which is secured to the inner rod 
iLer o. hody asse»^ly 308 and in which OV^^'^^^^ i. . 
Lnner such as that described above in 

"l. ca^^in, portion 322 extends into gr.ppxng portion 330 

through a transition body portion 328. 

Gripping portion 330 has a substantxally 

triangular shape to provide a greater surface 

gripping deUcate tissue such as ^ -;—J^:T 
seen in Fig. 25 1 e^^'^ J*"* "* , .,k4,.k <-orresoonds in 

,h.p. to th. trl.n,ul.r sh.p. o£ gripping po."""- 

opi., 3» .uo» ..e ----- rrir " 
rnrrrrr..: tu.. op..,, 

raciiiwe nembers and serve 

to prevent crushing of tne tissue tissue 
to facilitate grasping by receiving a P^^^-;;^^^;^^^^""^ 
therein. Also facilitating the secure ^»=P^"' ; 2\.o^ 
tissue is the provision of a plurality ^'^l ]'';; ^ 
Of the jaw »e»bers 314 and 316. As seen " 
the ribs .eet and »esh at the gripping P^^ ^J 
further extend partially along the length of the tra^.ti 
.ody portion 328 to further provide for .J PP " ^ ^ 

raruosr ^rrnsr^^^^^^ r 

Xin, portion 330 such that ^^^^^X. . 
transition body portion 328 are essentially par 

^""V''Te' endoscopic surgical instru„ert of the present 
30 invention is a compact, lightweight and easy co use 

instrument incorporating »-ny features recpaired during 
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which aliovs the surgeon to 

Which is easy to handle .escribed with 

the invention has been P"^^=^^«'^ ^^^^ 

reference to the preferred "'i.^, 

..aerstood b. those without 

modifications in ^he invention, 

departing fro« the scope and suggested above. 

r ruiir rr « ... ... 

scope of the invention. 
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, TMVENTIOM IH vmiCH AM EXCLUSIVE 

THE DtBODIMENTS OF THE \ ^ ^^^^„s: 

a caaaing portion having v 

slot'' . v„„Vnna from said camning 

a body portion extending irom 

portion; and extending from said body 

,0 * Shaving a generally triangular 

portion, said gripping portion having 

shape. ^ .wording to claim 1, wherein 

^ tool mechan sm according ^^.^^.^^ 

said gripping portion includes means for 

,5 Of tissue ^ 2. wherein 

L.nrises an opening through said 
said enhancing means comprises v ^^^^^ 
,.ipping portion said open ng h-in a t ^^^^^^^ 

substantially ^^^^^ . claim . wherein 

" said e^anc'ing means comprises a plurality of ribs 

positioned on ^;-J-Xnfsr According to claim 3. wherein 

25 positioned perpendicular to s 

vhcrcin said pair oi mei^ 

other at said tissue gripping portion. 
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, X tool .och.r,Is. .ccorilo, M ol.i. 4, vh.roln 
„la tl=su.',rippin, portion of e.C ot s.ld co„t.ct 
..on o«..^.t oX.i. v.o„i„ 

form an undulating pattern. vherein 
g A tool mechanisn according to claim x. 

^-onds in a first plane from said camming 
said body portion extends in a J . ^ 

0 portion and said tissue ^J-P^- ^ 
plane from said body portion, said rirs p 

a handle assembly; • , 

,5 a housing assembly extending at a proximal end 

said Ldie aLmbiy :r 

reciprocatingly slidable within an outer t 

^4- «^ «aid handle assembly; ana 
response to movenent of said nan ^ioned at a distal 

, tissue gripping mechanism positionea a^. 

„clproo.tln,ly .ov.bl. .»t.oe» oP- f s.U h»<.lo 
respo^o to .o.e.ont o« «W l™« rod .nd s.id h. 

« „o«„is. inol^es . ir/s^tn—e. 

""-/"irprrrc-r..^..- .---^ 

to cUi. XO, v.«.in s.id ,rippin, -"-'"'^ J/"' 

. px„.ut, o, o„ e.c. o. 

1^ An endoscopic surgical instrumei. 
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w i-««^<ailv triangular shape within 
an opening having a -^^^^^'^^''^^/Z.^^^^, . plurality of 
said triangular shaped gripping portion 

ribs surrounding said instrument according 

»■ - — tact each other When said 
to claiB 12. wherein said ribs co 

jaw nenbers are closed. instrunent according 

„ ... -j::^::^'::^^^-- - - 

p„vUe tot incr».nt.l fsitUnln? «« 5 

,3 ...... - • 

..c..n.„. . ;:::r 

.„d rr.. ..id h.ndl. ,„ .„ ouwr 

» .-b. x..po»s. to .ov...« .t . 

..Ob.,.!.. .«.„dl^ "o. »• ^ 
..co„d .nd .nd b.iM .ov.bl. b.t-..n op ^^^^ 
p,.Uloi,. in t..p«n.. to .ov...I.t ol ...d 

..o-u.c-;-^'-;, ,^,^^,„, . oppo..d 

„Utio., ..id ,rippin, ...ber. b.vin, . ^ 
tri.,.^l.r .b.pe .>«' l-o""""' 

" ""Trlioopic i,,.tr».nt .ccordln, to cl.i. 
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